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Mmr^ffii&mn. tsb3-?sb£« T*#-;i'*£:* 

ffiE±flHHH£IRri. ±«5#-;Vffit. JiS&3-^i£ 

tf»E±«>i«-;w*tt» «nET«#-;MR©±fctt*Fsn 
fcii&E^vv^oJiKftj&sft. b^y^^ummT 
aw— jws© b^y ? n tnwmzmis < fei t*3 o » 

tut. mQism&&m&m\z£r>TM®t>nT&K), 

B&E±g& a - P ffll- ftttflWIftE -MM*- JH»© h 9 
v J: D *>J£V> h 9 y *«*#UT1»E±«#— ;i« 

mm<DMm±m\zttmztiT*i d , 
[MT^B 2 ] mam i fcE*snfc«w««'\ * f-c 

IMBMRR^ttDSimt, fgl->-;VFR£:> Sg2->- 
JPFR£. MRfftm. fffiEMRfftTj&tlWESgl 
KK&tfttB36 2 ->-^ HKOMlcE«an, iW 

-Br, 

ME7 AlCioTH^nT^-S^MBJA* — >C# 

*ufc*jwfl***u \Hm/^-y\znmCtzmmm 
mET«a-^«o±fc#3»anfc«tt«it 

T»#-;WI5tb, *©±K«JiS*ifcttE#«ttR£ 
^f^ltU *©±lc«IBSnfci»EaH*BIS±* 

m&jfmWk<Dmmz¥-tBitLT. iwib±sb#-;i-8&©* 
¥a<tsnfcttE#«tt»Wi©±fc3'f;i'«iaac-t© 


H©«jfi*ffi. 

mE^sa**?©^*^, MR^at3*«« 

MEM Rtt*Bl Bl->-M«lii, ^2->- 

mmm2^-)ivmmwzmmzmT~cmwzn. m 

EMR*^ *»taEJB 1 HRRtfffiESS 2 v-JW F 

R©innce«a*iT*o, 

liWE*2->-;H*Rtt. WET»3-f »*»«-r*» 
ISI'N'V H©BB6D&t6. 

[%9l©ffiMI&K9i] 

[0 0 0 1] 

©«ja#iSfcBrr*. 

to o 0 2] 

[fie*©ft^] 3>tr3.-^©E«s«**rirr*«» 

5*^ X^S«fcfflV»6n*»««ft'Vy FiLT, SIR 
•£&#-3ff^«i:> MR«E**D3lfft**T**^ffl© 

[0003] MRSfca-EcDsmt, iaf^x^t®^ 
*ffito*^«, fgi^-^FRt, m2->-;wH^t, 

MRSfjptfe^-CVi*. mi->-;Vh*KS.^2->- 

m-cxmrnatu MRamug 1 ~>-;w fr&c&b 2 -> 

-)V F*©IBfcK«SnTV»*. 

[0 0 0 4] «€&**^<t:bTtt. 

M 0 2 ->-;i< FR**taTir>*TaW«i 

R. -hSB3-*SB, ^y^RRtfW^JlMTtftJfcSn 

[0 0 0 5] TaMMtRJklXJi«a-^«©5lg««tt« 

[0 0 0 6] TS«ttiS^±J«ttKtt. ^©3-^ 

^fc*S£**tTHS. 3 -f;i/«tta—^ «©»#»©* 
[0 0 0 7] ^©ifflili^yKJffl^T, S5E& 

SmttH:. »^ii*-j^^©ffi*{cJ;oT&*^n 


^¥10-334410 


3 V-y 


ft*S<©T, &oy? 

co o o 8] m&<Dm&m*&t(>2>b5—o<D¥-m\z. 

^ TP I (track per inch) tl/T«SStlS. 

[0 0 0 9] ±i&Ltc&.$:<pmWmiS.'\y FafflH&O 
— ott, f*a**Fl:ii>T, TWKttflW*. MR0g 

/hS < bfc±gB*-^a&fr><S> h9v f««4tl^nT 

u h?y?tta©m±iciBJift£i;3'-&«. » 

*&*nfch7v*. ^-i'ftMRJfc^Ttt***** 

[0 0 10] »iT7-2.6 2 5 1 9^iS!Wl¥ 
7-2 2 5 9 1 7*|&*H:. -f If— A. 5 U >^ 

[0 0 11] Sfc, COffattdffMttft^? KtefcH 
5„ Z.<Dtz&, ±&3—?m*mi$.Ti>tzSt><Dy*hV 

ftKjSbT^&n. 

[0 0 1 2] 6-2 8 6 2 6^&$gtt, $101 

^3-;7Jl CF«3-ir«) ftJWfcLfc*, 7*hUi? 
J*hJlfttt*£-& 7*hUy^HI:, TW#-* 

□tt£ttffj|7-fe>:7Uft»j£Lfcft. mffi^T-tr>^ 


fc, 7* h MSA- K^-+>yi/T, 
MBS*»W«$**WtU »C*2©«»3-*IB 

U:«3-*«) ft»«r*. -©fiE*t£ffi©ras£© 

HJift, JFSfldRibTfiJffll/T^SZlt, Rtf, $2 
V>Wm.S-2m (±SB3-^SE) Oh5v^*lSHB««. 
«Mii7-fe>y U <fc 0 "bKlrMIfcfcoT b £ 5 d fdb 

-So 

[0 0 13] ±EO*aHf»±, J5l£, *1©««3-* 

>»j*"r*&»©nnttftRw-, nnmwzmmMT± 

>:/uftjgj£bfc& jmm.^ffi&.mmzmtfLis. 

3i\zm2<DMi5.3-?m (JigB3-*g&) Sf)St5. 

^S±fl*3— ?tf©tt*£ffiin££i;Atr>C2:-C£ 

5. 
[0 0 14] 

a**— ;U©h7>y^*SS-. H7-fl7f>^7'DtX 
S15it&<, i«m&©tt/MftK:R£L#&l*Rtt$. 

[0 0 15] ^iCfe^-^Wllll h^>y?i|@CD 

* t > Ji*j|«-;i«2ferrF«#-n«ft ftttfi*-?8s Ktt 

«^b-ST**«Jift«f-3»Bt«»^!y Kft«tt"rS£ 

[0 0 16] *9S9!©Xlc'b3-:3©fRHI*. _Li£bfc 
IVRBjK'Sy F Ufc»ED5riSftlt«"r*J: 

[0017] 

[•MBfttf*Tsfca©f*R] ±abfcim»i?*ofc' 

^14. TfflBttK£. .Lg&fiBfflBI<fc. ^vfWkt.. ft& 
fiSffl&te. TSP3-^gPt, T»#-;WRtft-&*. T 
[0 0 18] ±SP#-;PgBt, -LSB3- 

-5. 

[0 0 19] TWjR-JM** iajK-iMSfttf^^y^ 

-5. 
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[0 0 2 0] ±»3-*»tt, ifcSB«**±»#-;m5© 
h ^ >y £ 4@ «t 0 fcxfc^ h 5 ^ LT±8frtf— Jl'SB 
©±fct*HSn. h7y?tt&fi©ffi^#!H8&l6ttR 
©±iBi;:tt*snTn*. 3'f;p«iss»b&iifitt8 

[0 0 2 1] »S&*#^©_LfB#-;MBtt. T«#- 
^W*. £©&«>, -*M K7U>v>>iflB|?-©3g£ 

[0022] ±953— *«f4, 5te«»3w±af#-^a5© 

[0 0 2 3] Mtd, _k«3-*a5*. ±»#-M»tH 

^{c^fig-r-5©Tt4^<> ±«#-ji«©±fc«jir* 
*t3rr&«£i&. ±*#-;i«s. tsb^-^sbko^ 

«, wfixe±. *<©«j«*t>fc6-r. 

£12 ^-;U KM©Jilc:7^— ASMbfcft. 

fc«fcoTWg*n&rtfv©/'<^->K,-*ttii, 

©Jifc#*snfcaH«feT*J)*-;i'*fcU *©±fc 

titcm&mz _h*#-;w* t-r s win* »*r * xe 
twiiis©&BU£©BOTre/rp#sfc 

*h'JVy57-f XSKJ:oT«S**lll«©*^«[Kl 

[0 0 2 4] T»#-;i/V. **y^RRtf±»#-Jlr 
tt©ttB&b-frH:, H— ©7*hUV^77-<xafc± 

[0 0 2 5] T«#-;l«. ±«#-;WSJK«r1rv:/ 

±^#-^©^Hi3lH«Kcll-¥S£«J£L'TlA 
*. £©«tjg©fiJ£©— -hS&3-^g5£, 
IM«l©J:ffiR:iHI*»*R»tSEift<. ±SB#-;USB 

*. z-orctb. ±«#— jw«5©h5yi'«!W»/JMta*i 
fcii^T-fc, ±»#-;M*lc»LT. ±g&3-?8B£r« 

g|53-^gP«, 5fe«»*«±«Jl«-iP«©h7y^*J:0 


*>!KVih5'y^S*WbT^*^e), ±BB#— ;H&©b 
felr». Sfc. ±«3-^«tth5y^«*lSl©PSa|j9«* 

«tt«6»Bt©±iffifc^r#anT^**»6, ±aw— ;ms 

[0 0 2 6] "b-5— : POWjStt, ^MBEttlftWIt©^*^ 

cn-f ^B»«*©3a*«s«i(i*»jsrr * - 

fox, n-f jumis^, ¥Sft$n^#«8ft 
ffi»^©_tt?sifTT^.s*^, mmo&zmmza^ 
«&»«T*»^fc**lx»^3-f;n«©»f«, $s&^ 

[0 0 2 7] ^MmO^O&jftiSHPFfifctt. 
*S»J«L&«, 7k-Afc»£U «2S/-;WHR& 

ft*&g:ffii©StM£¥ffift;LT, ±»#-;WB©*fflS« 

[0 0 2 8] Jfc©lST?tt» ?SftStUb#ffilffiiK 

©jkkin-f ;wKKc^c-©5d$iifiMii«»rirr«. 

ns*6, aM©**«*fc3'f;i'R**rifr*«^fc: 
fS^bS^a^MK©*?*, si6**®»r*ii&30«Tr 

[0029] 3-f;m*^a*-r ufca, 
±g^3-^gp?r^j5£Ts. ±*3-^«*»ritr*a» 

[0 0 3 0] ^KHICffiSMHB&'S? Ktt. atttt. 

*, jg i HKR^m2 Hit30«H^fcniH* 
— jifFit©n8K:e«snTv»*. 

[0 0 3 1] MRK*.5t0*^©±IC 
SUiSn*. £©»£, »2->-^HBttt. 
^©TSP3-^gPi:bT*ffl3ns. TS6#-;i/gP«T 
^flK©±tC%tBbTtt(t6nT^«^6, ^2-> 
— JH«R©tBt» MRt*®0if$Mt5OM>S 
WSl:^fe$JT. Ta5#-;WS©h5y^«*il5 

[0 0 3 2] *5£BJJ©ffi©gW> ^S^iJ^ClCO^T 

■ra. 

[0 0 3 3] 

H©»r®0. 02«01©2-2^tc:»ofc»f®0. 0 
3 »B 1 SM2l;ibfc»i^7 H©#-JWS© 


#^¥10-334410 


5 V--/ 


^<hLTffl^£n3S#l©±K:tt*F£nT. 

[0 0 3 4] «€r&44HP2a. B*9!*RB&£&* 

^-C*0, MRffi*ffiO*T 3©±K8IB;S*IT^S. 

2 tt, T»itti2 1 £, ±ffi8ttR2 2 

££-&A/CV>*. TSCattK2 lte. T»3— *«2 1 

1 <t, tsp#-;h$2 i 2 t»#-;H»2 i 

•5. ^y^R2 3llAu, CuifcliN I P§®*« 

[0 0 3 5] ±&ai4R2 2tt, ±S$#-;i^2 2 2 
£, ±MB—Z&2 2 ltmTHi. ±«#— ;wa5 
2 2 2tt, Tffitf— 1 2 ©±Ktt*£*lfc^ >y 
71812 3©±C:tt#£n. h?yd?BW2 l*»TfflW- 
Mff2 1 2 0>h7y4rffWl 1 tiSWI^K^ot 

[0 0 3 6] TAW*— ;W»2 1 2, ±gP#-;UgP2 2 2 

»^i2 3 «, m o iflimtssmmM 2 6i;io 
sn, ¥afb$nfe±B*t-b^-;^2 2 2©*®i 

SMMfcH-TiBftfWLT^*. #fi8t4*6i&a£S 2 6 t 
LTB. AI2O3, Si02^fflV>6tXS. #»f2 7tt 
f**«^«SlT*0. A1 2 0 3 > Si0 2 ^T«tj££nx 

[00 3 7] ±^3-^gB2 2 1 it. ife*«*«±«#- 
;Pg&2 2 2<Dh7>y^ifiW2 1 J;Dt)J2:^h7>y^<gW 
2 2 «*TLT±tt#— 2 2 2 0±K3M£n. h 5 
y ?M£n0Pmtf?H8ttttMHR 2 6 ©±Hlc:tt*Sn 
TH*. 3-f;m2 4fc£*U-fc»«R2 5fi, #fi*te 
»M2 6©±H±fc»J«SnT«r>*. 

[0 0 3 8] TSPattlgl 2 1 Rtf±«*fflR.2 2 te, 
©3-^SB2 11, 2 2 1 **TSB#— ;VS62 1 2S.c;ji 
8B#-;i/gB2 2 2 & tt£ttM£fe««2r®tt#tt2 2 3 

V»S. «&»R2 5©±»C, *S£-8B2 2 3 0>£fc9£*Mtfr 

[0 0 3 9] MRK^ffiOSfrf 3tt, Sl->-;i/K!3 
It, m2->-;PF^3 2t, MRif3 3t, 'J-F 
ttfUR 3 5 <t t^tf. « 1 ->-;U HR3 1 2 
Jl'FR3 2l&£ti|;:mffieiRTT£B£nT&D. MR 
*^ 3 3 RWJ - H«#K 3 ~>-^ ^13 15 


tf!B2 *>— ;H«*3 2cDWfciB«$nxv^. 1 2->- 
^H«t3 2tt»#a«.5R^2 0T«3-^»2 1 1 
ritUTt>*. »l->-;PHil3 lS^2y-JPHl3 
2<Dmfct£ftttll&IHR3 4At&9, MR#?3 3&tfl) 
-H«#BI3 5H:ftMttMt3 4 0ft8K:BII3nTtr> 

[0 0 4 0] ±j£Lfc.±:5tC. S^ji*^ 2 ©±gB# 
—M&2 2 2H TSB#-;^2 1 2 &*ffi|U J&O, 
^y7flS2 3(=J:oT^HKSn. h5yi'BW2 1«» 
T«#-;WS2 1 2©h5y^iWl ltSIKWIc^b 

[004 1] ±§83-^352 2 1 tt, $fcJt*a«±aW— 
;Uffl52 2 2®h5«v^«W2 1 .fcOfeJC^h^y^liW 
2 2««LT±*#— JW82 2 2 0±lClM£ttTfriS 
A> 6, ±ffi#— 2 2 2©h'5?i?«W2 1 £&/Mfc 

[0 0 4 2] Mfc. ±83 — j?&2 2 16. ±|$#-;P 
«2 2 2iHWHC»rifr*©Tr«a<, ±«#— JWS2 
2 2 0±te«Ji-r*«!Jfi"C***»6» ±«W-;WR2 2 
2 6, Tg&#-;WSB2 1 2 2U£?*v:/K2 3 fcH— © 
h^vf *i (W2 1=W1 1) &firr££3£Jgj£Lfc 

±S63— ^SK2 2 1 &j^j5£-r-5c:t*i-e€?s. £© 

«it«> &Ti&93-rscfc'5ic, «axa±, ^<©fij^ 

[0 0 4 3] TS&#— ;Pffl2 1 2, ±SP#— ;Pg&2 2 2 

3&of^ t7^i2 3ii. mn Amm&smm 2 6 «t o 
$n, Ta<fcsnfc±Ha«±*#— JW522 2©*ffit 

*«WfcR— ¥JS*»J*UTt»*. d©«jg©ftJ^©— 
±^3-^SB2 2 16, #mtt«fii@WR2 6©±® 
fcEttMH6«W-SCl£&<» ±»#-Jl'»2 2 2©3R1B 
IC, ±gK3-^SS2 2 1 Srjtt^Cife-&T#^it-efe 
-5. ^©fc*, ±^-;l/SP2 2 2 <Dh 
ft$nfc«^-rfc, ±S5#-^gBfC^bT. ±S63-f 
SB2 2 1*flt*, ^-3, 

«. ±563-^82 2 ltt, 5feffigBdi±SK^- 

^gK2 2 2©H5^^4@W2 l«fc0t)J!i:Vih7«y^i|lW 
2 2Sr^TUTV>-5^e., ±SB^— )l& 2 2 2 © h =y y 9 
mW2 1 Sffc/MbLTfe. #^*^Sr»^-5Zli:3&« 
Sfc. ±SS3-^gP2 2 l«h^>v^1§^|Sl©M 
«]^tttttftlHK2 6CD±iBk:#«$nTV»«^&. ± 
gfJp— ;i^52 2 2©h7>y^ifBW2 1 *S*/h{tUTfe, 

[0 0 4 4] fe^-OO&MKft. *fiSttJSSR 2 6 ©Jp 
ti2 6«D±(C3<;kR2 4RC^E'O^KIfiMR2 5* 
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6 V-/ 


-So 

[0 0 4 5] »€Tii*-*^2«, MRf£^0^3CD 

#&*sfi?2©Tg&3-;7S&2 1 1 tlTfffl^nS. 
"FaW*— ;!<*2 1 2ttT3$3-^SB2 1 l©_Lfc&tiib 

r n&R o ^ 3 &um? z> © \z&mti.Ttmiz& o * 

[0046] ^sewc^t, »*a«* ; F2 *«j«-r 
■n, *fcecn*»6««sn*;:i:©***a©^-f :/ 

-vn>f M^©^«JI;frttm^&ir^*lg|£fiJ/fl Lfcfc 

©> xif>n^m b>^)vm^^mm-^Rm^ 

-/©^©at&ffl-?^. #§ji^*^2&r^MR^*.® 
[0047] :#C(C0 4 ~0 1 9 £r#BS LT, #3E9!(c^ 

swRoa^v KoMit^Sjtc^vvriftBj-rs. sax 

[0 048] 04 (i^BJtc^^Mjg^W-OOX^ 
<y7 p £^T»rM0, 05«04©5-5i&K»ofclfc*: 
8rffl0T<fc3,, 04&^S5(^-rxg-ett, mfclO) 
±\Z. MR^^f3^3*t^fiK$nTt^. M 

RWifrm 0if3O^2 HK 3 2 HMIfilNR 3 

4©«WCJ6j/&£nT^3. 

[0 0 4 9] ^fC, E6S.Ot@7f^-r<t5(C, ^2^ 
-;1/FBI3 2©_hlC. 7l/-A4*i^n. 71/— A 
4te7:t hU V^^^XgK.fcoT^J^nfcfc© 

;P«©/^— >*®5fe-r^rtffl!l/ , ?^->4 1 £ 
#-T5. — >4 1©4>IW3 ltiJp— )\,&<Db7 

•^iWl 1, W2 1 (02, g3#I) 

[0 0 5 0] 0 8S^09tC^-r<t5tC. 71/- 

A4»C«fc-3Tiii^$tlfcrtfl«/ , ?^->4 rRtfftff/tjr 

->ic, si 1 ©raws 5 1 ; #m&m 5 2 r^sh 2 <om 

[0 0 5 1] Jfcfc, 01 OWSl 1^-TJ;5IC> |*J 
«A*->4 1 Ctt*bfc8MH86 1 SrSbT. *M|/t 

b&*jwi 6 2£Nt±-rs. town*-* 

4 1ICftfb&*iR6 1«)5%, *2->-;WHK3 2 


©±Ktt*£nfcgl 1 ©S&ttK 5 1 *tTgB*-;i/gB 2 1 
2ifet), ■*©±te«HSnfc#«ttBt5 2tffc*ir 
BI2 3 £73:9, ^©±(CttS3nfc?fl2©fiBffl«5 3tf» 
±»#— JV«2 2 2t!ft*. HOKfilfilCifttf, 7 
1/-A 4 S0iaeofiRJ6©R»-e»J«T#<5fc 

TS&*-;1/SB2 l 2Rtf±«jJ«— ;i*52 2 2©b7 
y^iwii, W2is, 7*huvy57-fxeic«t 

[0 0 5 2] T«*-JMB2 1 2, =P*y7l!i 

2 3Rtf_k6BJ}?— ;i/g&2 2 2{£, MSnfc71/-A4 

[0 0 5 3] #{C, 01 2&yt01 3t*t<t5l:, 7 
1/-A 4 Sr^ST^. 71/- A4teW8t?§S!l£7ctel/> s 
X h »J A-A'-i&t;: ±oTR£3rt:i*3. 

[0 0 5 4] mz. 01 4ROT1 5tC^T.fc-5tC, T 
SB3-^gB2 1 1R^JM16 l*«5aW«a»IMIt2 

6 sriaw s. 2 6 x a y * y 

[0 0 5 5] 01 6&tf01 7fC^-Tct^{C. # 

«ttl&nR2 6 0>«B«7S{l:LT. 1M-W2 2 
2 ©*S£8ffi$i±3. £©*PSft;xg(£, W^St^fc 

[0056] ^tc. 01 smfmi 9lC^-TJcptC, ¥ 
Sfl:3nfc#iKe*fi»R2 6©_Lf::rK;i/$i2 4RWE- 

©3a«MWl2 5«»*lfc«, ±«3-**2 2 1 * 

<ts*u 3 FSfl:anfc±ffi*«±«*-*a52 2 2 ©aw 

2 6<D±mzW&m*miZZ\£t3:<, ±.&#-)V&2 
2 2©^®tr, Jig?3-^gg2 2 l^astcig^-e^ 
*. ±aw— ;w«2 2 2©h7-^i» 

{k$nfc#^-ct), Jigp^-;i/g52 2 2i£*tLT, 

3-i/gK2 2 l«:5t^ *V3, «a(Cft«S«%il&«t 

[0 0 5 7] ±gB3-^S52 2 1 li, 5t»ffiSB^±SB#- 
;PSU2 2 2©h5>y^<gW2 1 •fcO'fe/KVih^'y^ifSW 

2 2e*rt-*j:5ic#«a*is. z.e>mm\z£tuz. ± 

gg5j?-;i/g52 2 2©h7>y^*aS:»5/hft:L.T ! fc> 
&flft£«ft5z:2:tfttfr>. Sfc. ±S6a-^gC2 2 1 

tt h <y y $ fanmmwM&tmm 2 6 <D±miz{* 

^T^^. b^t). Ji*3-^«2 2 lft»«T*gfflt 

t»4, «^ii*-!«ftt**5t-rs#-;i/as (212, 2 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] It is the thin film magnetic head which has a write-in component. Said write-in component A lower magnetic film, an up 
magnetic film, the gap film, and the coil film supported by the insulator layer are included. Said lower magnetic film Including the 
lower York section and the lower pole section, on said lower York section, said lower pole section projects and it adheres to rt. 
Said up magnetic film The up pole section and the up York section are included. Said up pole section It adheres on said gap film 
to which it adhered on said lower pole section. The width of recording track is equal substantially with the width of recording 
track of said lower pole section. Said lower pole section, said up pole section, and said gap film The surroundings are buried by 
the nonmagnetic insulator layer. Said nonmagnetic insulator layer Flattening of the top face is carried out and said top face by 
which flattening was carried out forms the same flat surface substantially with the front face of said up pole section. Said up 
York section A point has the width of recording track larger than the width of recording track of said up pole section, and a 
laminating is carried out on said up pole section. Said insulator layer to which said top face of said nonmagnetic insulator layer 
adheres to the both ends of the truck cross direction, and they supported said coil film is the thin film magnetic head currently 
formed on said top face of said nonmagnetic insulator layer. 

[Claim 2] It is the thin film magnetic head from which it is the thin film magnetic head indicated by claim 1, and MR reading 
component is included further, said MR component is arranged between said 1st shielding film and said 2nd shielding film 
including the 1st shielding film, the 2nd shielding film, and MR component, and, as for said MR reading component, said 2nd 
shielding film constitutes said lower York section of said write-in component. 

[Claim 3] After forming a frame on the lower York section which is the thin film magnetic-head manufacture approach which 
forms a write-in component, and was prepared beforehand, Carry out the laminating of a magnetic film, a nonmagnetic membrane, 
and the magnetic film to the internal and external pattern demarcated by said frame one by one, and they are made to adhere to 
it Remove the cascade screen adhering to the outside pattern demarcated by said frame, and it leaves the cascade screen 
adhering to an inside pattern. Said nonmagnetic membrane by which made the magnetic film to which it adhered on said lower 
York section the lower pole section, and the laminating was carried out on it is used as the gap film. After forming the cascade 
screen which makes said magnetic film by which the laminating was carried out on it the up pole section and removing said frame, 
form a wrap nonmagnetic insulator layer for said lower York section and said cascade screen, and flattening of the front face of 
said formed nonmagnetic insulator layer is carried out. The manufacture approach of the thin film magnetic head which forms the 
up York section after forming the coil film and its support insulator layer. on said nonmagnetic insulator layer by which was made 
to expose the front face of said up pole section, and flattening was carried out. 

[Claim 4] It is the thin film magnetic-head manufacture approach indicated by claim 3, and MR reading component is formed 
before formation of said write-in component Said MR reading component Including the 1st shielding film, the 2nd shielding film, 
and MR component, said 1 st shielding film and said 2nd shielding film separate spacing mutually, and are arranged. It is the 
manufacture approach of the thin film magnetic head that said MR component is arranged between said 1st shielding film and 
said 2nd shielding film, and said 2nd shielding film constitutes said lower York section. 


[Translation done.] 
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* NOTICES * 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the thin film magnetic head and its manufacture approach. 
[0002] 

[Description of the Prior Art] As the thin film magnetic head used for the magnetic disk drive which constitutes the store of a 
computer, the thing of the compound die which has a thin film write-in component and MR reading component is mainly used. 
[0003] It does not depend for MR reading component on the relative velocity between magnetic disks, but high resolution is 
obtained. MR reading component contains the 1st shielding film, the 2nd shielding film, and MR component. Through a suitable 
nonmagnetic insulating material, the 1 st shielding film and the 2nd shielding film separate spacing mutually, and are arranged, and 
MR component is arranged between the 1 st shielding film and the 2nd shielding film. 

[0004] as a write-in component — an induction type — electromagnetism — a sensing element is used and a laminating is 
carried out on MR reading component. The induction type thin film MAG sensing element used as a write-in component has the 
coil film supported by the insulator layer which consisted of the lower magnetic film which serves as the 2nd shielding film to MR 
reading component, the up York section, gap film, and organic resin. 

[0005] The point of a lower magnetic film and the up York section is the lower pole section and the up pole section which 
separate the gap film of minute thickness and counter, and writes in in the lower pole section and the up pole section. 
[0006] In the back gap section which is in the opposite side with the lower pole section and the up pole section, as for the lower 
magnetic film and the up magnetic film, the York section is mutually combined so that a magnetic circuit may be completed. The 
coil film is formed so that it may turn around the bond part of the York section spirally. 

[0007] In order to correspond to high recording density using this kind of thin film magnetic head, the amount of data (surface 
density) memorized by per unit area of a magnetic disk must be raised. Surface density is influenced by the capacity of a write-in 
component. Surface density can be raised by making gap length between the poles small in a write-in component However, since 
compaction of gap length causes the magnetic-flux strength reduction between the poles, it has a limitation naturally. 
[0008] Another means which raises the surface density of record is increasing the number of data tracks recordable on a 
magnetic disk. The number of trucks recordable on a magnetic disk is usually expressed as a TPI (track per inch). The TPI 
capacity of a write-in component can be heightened by making, small the head dimension which determines the width of face of a 
data . truck. This head dimension is usually called the width of recording track of a head. 

[0009] In a write-in component, since the lower magnetic film is made to serve a double purpose as the 2nd shielding film of MR 
reading component, one of the troubles of the conventional thin film magnetic head mentioned above cannot narrow the width of 
recording track of the lower pole section, but, for this reason, it is that a quite big side-fringing field arises during record. This 
field is produced by the leakage of the magnetic flux from the up pole section which made the width of recording track small to 
the lower magnetic film to which the width of recording track is not reduced. A side-fringing field restricts the minimum width of 
recording track which can be attained, and makes improvement in track density produce a limitation. Moreover, the off-track 
engine performance when reading the written-in truck . data with MR component is degraded. 

[0010] JP,7-262519,A and JP.7-22591 7,A are indicating a means to double the width of recording track of the lower pole section 
with the width of recording track of the up pole section, by ion . beam . milling. However, the particle produced during ion . milling 
processing produces phenomena, such as carrying out the reattachment to the side attachment wall of the up pole section or the 
lower pole. Thus, the part generated by the reattachment serves as a failure for setting the width of recording track of the write- 
in pole as a highly precise minute value, moreover, since it usually comes out that the magnetic property has deteriorated and 
the part generated by the reattachment has it, the viewpoint of an improvement of magnetic properties to the reattachment is 
not desirable. 

[001 1]. Moreover, in this kind of compound thin film magnetic head, the insulator layer which supports the coil film is rising highly. 
For this reason, in the photolithography process for forming the up York section, when a photoresist is made to adhere, a 
photoresist adheres to the level difference section thickly. Therefore, pattern N1NGU of the pattern of the up pole section 
formed in the level difference section bottom must be carried out through the thick photoresist of thickness, and an aspect ratio 
(the height of a resist and ratio of width of face) becomes remarkably high. For this reason, it is not suitable for narrow-ization of 
the width of recording track. 

[001 2] After JP.6-28626.A forms the 1 st magnetic York layer (lower York section), it makes a photoresist layer adhere and 
prepares opening for carrying out Batang formation of the pole tip assembly which becomes a photoresist layer in the lower pole 
section, the gap film, and the up pole section. Next, after forming a pole tip assembly in opening, the photoresist layer located in 
the anterior part of a pole tip assembly is removed. Next, hard baking of the photoresist layer is carried out, and the insulating 
layer by which flattening was carried out is formed Then, coil structure, an insulator layer, etc. are constituted by the 
conventional approach, and the 2nd magnetic York layer (up York section) is formed further. One of the troubles of this 
conventional technique is that the direction width of face of a truck of using the photoresist layer which cannot carry out 
flattening easily because of a fluidity etc. as flattening film, and the 2nd magnetic York layer (up York section) turns into width of 
face narrower than a pole tip assembly. 

[0013] The above-mentioned conventional technique makes a photoresist layer adhere, after forming the 1st magnetic York layer 
(lower York section), after it prepares opening for carrying out Batang formation of the pole tip assembly which becomes a 
photoresist layer in the lower pole section, the gap film, and the up pole section and forms a pole tip assembly in opening. 
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constitutes coil structure, an insulator layer, etc. and forms the 2nd magnetic York layer (up York section) further. Since the 
trouble in this case must make the up York section adhere to a pole tip assembly in opening, when the width of recording track is 
narrow-ized, it is easy to produce a problem in adhesion of the up York section to a pole tip assembly. 
[0014] 

[Problem(s) to be Solved by the Invention] The technical problem of this invention is offering the thin film magnetic head which 
can set the width of recording track of the write-in pole as a highly precise minute value, without passing through a dry etching 
process. 

[0015] Another technical problem of this invention is offering the thin film magnetic head with the structure which can carry out 
alignment of the narrow up pole section and the lower pole section of the width of recording track easily with high degree of 
accuracy. 

[0016] It is offering the manufacture approach suitable for obtaining the thin film magnetic head of this invention which 

mentioned another technical problem above further. 

[0017] 

[Means for Solving the Problem] In the thin film magnetic head concerning this invention, the write-in component contains a 
lower magnetic film, an up magnetic film, the gap film, and the coil film supported by the insulator layer for the technical-problem 
solution mentioned above. It adheres in the lower magnetic film to the lower pole section on the lower York section including the 
lower York section and the lower pole section. 

[001 8] The up magnetic film contains the up pole section and the up York section. It adheres to the up pole section on the gap 
film to which it adhered on the lower pole section, and the width of recording track is equal substantially with the width of 
recording track of the lower pole section. 

[0019] As for the lower pole section, the up pole section, and the gap film, the surroundings are buried by the nonmagnetic 
insulator layer. The nonmagnetic insulator layer forms the same flat surface as substantially [ the top face where flattening of the 
top face was carried out, and flattening was carried out ] as the front face of the up pole section. 

[0020] The up York section has the width of recording track with a point larger than the width of recording track of the up pole 
section, a laminating is carried out on the up pole section, and the top face of a nonmagnetic insulator layer adheres to the both 
ends of the truck cross direction. The insulator layer which supported the coil film is formed on the top face of a nonmagnetic 
insulator layer. 

[0021] The up pole section of a write-in component counters with the lower pole section, and it is separated by the gap film, and 
the width of recording track is equal substantially with the width of recording track of the lower pole section. For this reason, 
generating of a side-fringing field can be suppressed, track density can be raised, and high density record can be attained. 
[0022] Since a point has the width of recording track larger than the width of recording track of the up pole section and the 
laminating is carried out on the up pole section, even if the up York section narrow-izes the width of recording track of the up 
pole section, it does not spoil write-in capacity. 

[0023] Furthermore, the up York section is not formed in the up pole section and coincidence, but after forming the up pole 
section so that it may have the same width of recording track as the lower pole section and the gap film since it is the structure 
which carries out a laminating on the up pole section, the up York section can be formed. This structure brings about many 
advantages on a production process. After forming a frame on the 2nd shielding film, specifically to the internal and external 
pattern demarcated by the frame Remove the cascade screen which the cascade screen of a magnetic film, a nonmagnetic 
membrane, and a magnetic film was made to adhere, next adhered to the outside pattern, and ft leaves the cascade screen 
adhering to an inside pattern. The process which forms the cascade screen which makes the magnetic film by which used as the 
gap film the nonmagnetic membrane by which made the 2nd shielding film the lower York section, and made the magnetic film to 
which it adhered on it the lower pole section, and the laminating was carried out on it, and the laminating was carried out on it 
the up pole section is employable. According to this production process, since the above-mentioned frame can be formed in the 
phase of a low level difference of a laminating process, the width of recording track of the lower pole section and the up pole 
section can be set as the highly precise minute value which becomes settled according to a photolithography process. 
[0024] the same frame formed of the photolithography process that the alignment of the lower pole section, the gap film, and the 
up pole section is the same — since it performs, it can be highly precise and alignment of the lower pole section and the up pole 
section can be carried out easily. 

[0025] As for the lower pole section, the up pole section, and the gap film, the surroundings are buried by the nonmagnetic 
insulator layer. The nonmagnetic insulator layer forms the same flat surface as substantially [ the top face where flattening of the 
top face was carried out, and flattening was carried out ] as the front face of the up pole section. One of the advantages of this 
structure is that the up York section is directly combinable with the front face of the up pole section, without establishing a 
crevice etc. for the up York section in the top face of a nonmagnetic insulator layer. For this reason, even when the width of 
recording track of the up pole section is narrow-ized. the up York section can be made to adhere certainty and easily to the up 
pole section. And since the up York section has the width of recording track with a point larger than the width of recording track 
of the up pole section, even if it narrow-izes the width of recording track of the up pole section, it does not spoil write-in 
capacity. Moreover, since the top face of a nonmagnetic insulator layer adheres to the both ends of the truck cross direction, 
even if the up York section narrow-izes the width of recording track of the up pole section, it can secure a sufficient adhesion 
area and bond strength. 

[0026] Another advantage is that the flat base for forming the coil film is obtained by flattening of a nonmagnetic insulator layer. 
That is, the coil film and its support insulator layer can be formed on the nonmagnetic insulator layer by which flattening was 
carried out Therefore,- since a coil film formation process can be performed on the nonmagnetic insulator layer by which 
flattening was carried out, an open circuit of the coil film which is easy to generate when forming the coil film in a field with a 
level difference, a short circuit, etc. are avoidable. 

[0027] After formation and flattening of a nonmagnetic insulator layer form the pole section, they remove a frame, form a wrap 
nonmagnetic insulator layer for the 2nd shielding film and a cascade screen, carry out flattening of the front face of the formed 
nonmagnetic insulator layer, and can perform it by exposing the front face of the up pole section. 

[0028] At the following process, the coil film and its support insulator layer are formed on the nonmagnetic insulator layer by 
which flattening was carried out. Since a coil film formation process is performed on the nonmagnetic insulator layer by which 
flattening was carried out, it can avoid an open circuit of the coil film which is easy to generate when forming the coil film in a 
field with a level difference, a short circuit, etc. 

[0029] After forming the insulator layer which supports the coil film, the up York section is formed. In the phase which forms the 
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up York section, since the lower pole section and the up pole section which determine a write-in property are already formed, 
the width of recording track is not changed with the formation process of the up York section. 

[0030] The thin film magnetic head concerning this invention usually contains MR reading component As for MR reading 
component the 1st shielding film and the 2nd shielding film separate spacing mutually including the 1st shielding film, the 2nd 
shielding film, and MR component it is arranged, and MR component is arranged between the 1st shielding film and the 2nd 
shielding film. 

[0031] The laminating of the write-in component is carried out on MR reading component In this case, the 2nd shielding film is 
made to serve a double purpose as the lower York section of a write-in component The lower pole section can narrow-ize the 
width of recording track of the lower pole section, maintaining the width of face of the 2nd shielding film at a dimension required 
to protect MR reading component since it was projected and prepared on the lower York section. 

[0032] Other purposes, configurations, and advantages of this invention are explained in more detail with reference to the 

accompanying drawing which is an example. 

[0033] 

[Embodiment of the Invention] The sectional view of the thin film magnetic head which drawing 1 requires for this invention, the 
sectional view where drawing 2 met two to 2 line of drawing 1 , and drawing 3 are the expansion perspective views of the pole 
section of the thin film magnetic head shown in drawing 1 and drawing 2 . The dimension is exaggerated in drawing. This example 
shows the thin film magnetic head of the compound die having the write-in component 2 and MR reading component 3. It adheres 
to the write-in component 2 and MR reading component 3 on the base 1 used as a slider, and the R/W part is located in the air 
bearing side 10 of a base 1. The arrow head a shows the flow direction of the air at the time of combining with the rotating 
magnetic-recording medium. 

[0034] The write-in component 2 is an induction type thin film MAG sensing element and the laminating is carried out on MR 
reading component 3. The write-in component 2 contains the lower magnetic film 21, the up magnetic film 22, the gap film 23, 
and the coil film 24 supported by the insulator layer 25 which consisted of organic resin, such as novolak resin. Including the 
lower York section 211 and the lower pole section 212, the lower pole section 212 projects the lower magnetic film 21 on the 
lower York section 211, and it adheres to it Conductive non-magnetic materials, such as Au, Cu, or NiP, can constitute the gap 
film 23. 

[0035] The up magnetic film 22 contains the up pole section 222 and the up York section 221 . It adheres to the up pole section 
222 on the gap film 23 to which it adhered on the lower pole section 212, and the width of recording track W21 is equal 
substantially with the width of recording track W1 1 of the lower pole section 212. 

[0036] As for the lower pole section 212, the up pole section 222, and the gap film 23, the surroundings are buried by the 
nonmagnetic insulator layer 26. The nonmagnetic insulator layer 26 forms the same flat surface as substantially [ the top face 
where flattening of the top face was carried out and flattening was carried out ] as the front face of the up pole section 222. As 
a nonmagnetic insulator layer 26* aluminum 203 and Si02 grade are used. A reference mark 27 is a wrap protective coat and the 
whole consists of aluminum 203 and Si02 grade. 

[0037] The up York section 221 has the width of recording track W22 with a point larger than the width of recording track W21 of 
the up pole section 222, a laminating is carried out on the up pole section 222, and the top face of the nonmagnetic insulator 
layer 26 adheres to the both ends of the truck cross direction. The insulator layer 25 which supported the coil film 24 is formed 
on the top face of the nonmagnetic insulator layer 26. 

[0038] The lower magnetic film 21 and the up magnetic film 22 of each other are combined so that a magnetic circuit may be 
completed in the bond part 223 of the back which has the York sections 21 1 and 221 in the opposite side in the lower pole 
section 21 2 and the up pole section 222. The coil film 24 is formed so that it may turn around a bond part 223 spirally on an 
insulator layer 25. The number of turns and number of layers of the coil film 24 are arbitrary. 

[0039] MR reading component 3 — the 1st shielding film 31, the 2nd shielding film 32, the MR component 33, and a lead — a 
conductor — the film 35 is included, the 1st shielding film 31 and the 2nd shielding film 32 separate and arrange spacing mutually 
— having — **** — the MR component 33 and a lead — a conductor — the film 35 is arranged between the 1st shielding film 
31 and the 2nd shielding film 32. The 2nd shielding film 32 constitutes the lower York section 21 1 of the write-in component 2. 
between the 1st shielding film 31 and the 2nd shielding film 32 — the inorganic insulator layer 34 — it is — the MR component 
33 and a lead — a conductor — the film 35 is arranged inside the inorganic insulator layer 34. 

[0040] As mentioned above, the up pole section 222 of the write-in component 2 counters with the lower pole section 21 2, and it 
is separated by the gap film 23, and the width of recording track W21 is equal substantially with the width of recording track W1 1 
of the lower pole section 212. For this reason, generating of a side-fringing field can be suppressed, track density can be raised, 
and high density record can be attained. 

[0041] Since a point has the width of recording track W22 larger than the width of recording track W21 of the up pole section 
222 and the laminating is carried out on the up pole section 222, even if the up York section 221 narrow-izes the width of 
recording track W21 of the up pole section 222, it does not spoil write-in capacity. 

[0042] Furthermore, the up York section 221 is not formed in the up pole section 222 and coincidence, but after forming the up 
pole section 222 so that it may have the same width of recording track (W21=W1 1) as the lower pole section 212 and the gap film 
23 since it is the structure which carries out a laminating on the up pole section 222, the up York section 221 can be formed. 
This structure brings about many advantages on a production process so that it may explain later. 

[0043] As for the lower pole section 212. the up pole section 222, and the gap film 23, the surroundings are buried by the 
nonmagnetic insulator layer 26. The nonmagnetic insulator layer 26 forms the same flat surface as substantially [ the top face 
where flattening of the top face was carried out and flattening was carried out ] as the front face of the up pole section 222. 
One of the advantages of this structure is that the up York section 221 is directly combinabte with the front face of the up pole 
section 222, without establishing a crevice etc. for the up York section 221 in the top face of the nonmagnetic insulator layer 26. 
For this reason, even when the width of recording track of the up pole section 222 is narrow-ized, the up York section 221 can 
be made to adhere certainty and easily to the up pole section. And since the up York section 221 has the width of recording 
track W22 with a point larger than the width of recording track W21 of the up pole section 222, even rf it narrow-izes the width of 
recording track W21 of the up pole section 222, it does not spoil write-in capacity. Moreover, since the top face of the 
nonmagnetic insulator layer 26 adheres to the both ends of the truck cross direction, even if the up York section 221 narrow- 
izes the width of recording track W21 of the up pole section 222, it can secure a sufficient adhesion area and bond strength. 
[0044] Another advantage is that the flat base for forming the coil film 24 is obtained by flattening- of the nonmagnetic insulator 
layer 26. That is, the coil film 24 and its support insulator layer 25 can be formed on the nonmagnetic insulator layer 26 by which 


http://vwm4.ipdl. ncipi.goj^ 


2005/03/08 


4/5 ^— i> 


flattening was carried out. Therefore, since a coil film formation process can be performed on the nonmagnetic insulator layer 26 
by which flattening was carried out, an open circuit of the coil film 24 which is easy to generate when forming the coil film 24 in a 
field with a level difference, a short circuit, etc. are avoidable. 

[0045] The laminating of the write-in component 2 is carried out on MR reading component 3. In this case, the 2nd shielding film 
32 is made to serve a double purpose as the lower York section 21 1 of the write-in component 2. The lower pole section 212 can 
narrow-ize the width of recording track W1 1 of the lower pole section 21 2, maintaining the width of face of the 2nd shielding film 
32 at a dimension required to protect MR reading component 3, since it was projected and prepared on the lower York section 
211. 

[0046] In this invention, the thing of various kinds of types by which it is proposed until now or have been proposed after this as 
an induction type thin film MAG sensing element which constitutes the write-in component 2 can be used. As a MR reading 
component 3, things of various kinds of types by which it is proposed until now or have been proposed after this, such as a thing 
using magnetic-anisotropy magneto-resistive effect film, such as permalloy film, spin bulb film, and a thing using the giant 
magneto-resistance represented with the tunnel junction effectiveness film etc.. can be used. The write-in component 2 and MR 
reading component 3 are carried on a slider. A slider can be used even if it does not have a rail besides [ which has one or more 
rails ] a type. 

[0047] Next, with reference to drawing 4 - drawing 19 , the manufacture approach of the thin film magnetic head concerning this 
invention is explained. Although a production process is performed on a wafer, it takes out only one of the magnetic-head 
elements of a large number formed on the wafer, and illustration has shown it. 

[0048] The sectional view showing one step of the manufacture approach which drawing 4 requires for this invention, and drawing 
5 are the expanded sectional views which met five to 5 line of drawing 4 . At the process shown in drawing 4 and drawing 5 , MR 
reading component 3 is already formed on the base 1. The 2nd shielding film 32 of MR reading component 3 is formed in the front 
face of the inorganic insulator layer 34. 

[0049] Next, as shown in drawing 6 and drawing 7 , a frame 4 is formed on the 2nd shielding film 32. The frame 4 was formed of 
the photolithography process and has the inside pattern 41 which demarcates the pattern of the pole section. The width of face 
W31 of the inside pattern 41 demarcates the width of recording track W1 1 and W21 (refer to drawing 2 and drawing 3 ) of the 
pole section. 

[0050] Next, the cascade screens 61 and 62 of the 1st magnetic film 51, a nonmagnetic membrane 52, and the 2nd magnetic film 
53 are made to adhere to the inside pattern 41 and outside pattern which were demarcated by the frame 4, as shown in drawing 
8 and drawing 9 . These can be formed with frame plating. 

[0051] Next, as shown in drawing 10 and drawing 1 1 , rt leaves the cascade screen 61 adhering to the inside pattern 41, and the 
cascade screen 62 adhering to an outside pattern is removed. The 1st magnetic film 51 to which it adhered on the 2nd shielding 
film 32 among the cascade screens 61 adhering to the inside pattern 41 serves as the lower pole section 212, the nonmagnetic 
membrane 52 by which the laminating was carried out on it turns into the gap film 23, and the 2nd magnetic film 53 by which the 
laminating was carried out on it serves as the up pole section 222. According to this production process, since a frame 4 can be 
formed in the phase of a low level difference of a laminating process, the width of recording track Wt 1 and W21 of the tower pole 
section 212 and the up pole section 222 can be set as the highly precise minute value which becomes settled according to a 
photolithography process. 

[0052] And by the formed frame 4, since it is demarcated by coincidence, it can be highly precise and alignment of the lower pole 
section 212, the gap film 23, and the up pole section 222 can be carried out easily. 

[0053] Next, a frame 4 is removed as shown in drawing 12 and drawing 13 . A frame 4 is removable with an organic solvent or 
registry mover liquid. 

[0054] Next, as shown in drawing 14 and drawing 15 , the wrap nonmagnetic insulator layer 26 is formed for the lower York 
section 211 and a cascade screen 61. The nonmagnetic insulator layer 26 can be formed by sputtering etc. 
[0055] Next, as shown in drawing 16 and drawing 1 7 , flattening of the front face of the nonmagnetic insulator layer 26 is carried 
out, and the front face of the up pole section 222 is exposed. This flattening process can be performed by the grinding method or 
ion beam milling. 

[0056] Next, as shown in drawing 18 and drawin g 19 , after forming the coil film 24 and its support insulator layer 25 on the 
nonmagnetic insulator layer 26 by which flattening was carried out, the up York section 221 is formed. The nonmagnetic insulator 
layer 26 can combine the up York section 221 with the front face of the up pole section 222 directly, without establishing a 
crevice etc. in the top face of the nonmagnetic insulator layer 26, since the top face where flattening of the top face was carried 
out, and flattening was carried out at this time forms the same flat surface as substantially as the front face of the up pole 
section 222. For this reason, even when the width of recording track of the up pole section 222 is narrow-ized, the up York 
section 221 can be made to adhere certainty and easily to the up pole section 222. 

[0057] It adheres to the up York section 221 so that it may have the width of recording track W22 with a point larger than the 
width of recording track W21 of the up pole section 222. According to this structure, even if it narrow-izes the width of recording 
track of the up pole section 222, write-in capacity is not spoiled. Moreover, since the top face of the nonmagnetic insulator layer 
26 adheres to the both ends of the truck cross direction, even if the up York section 221 narrow-izes the width of recording 
track W21 of the up pole section 222, it can secure a sufficient adhesion area and bond strength. And in the phase which forms 
the up York section 221, since the pole section (212 23,222) which determines a write-in property is already formed, the width of 
recording track is not changed with the formation process of the up York section 221. 

[0058] Furthermore, the flat base for forming the coil film 24 is obtained by flattening of the nonmagnetic insulator layer 26. That 
is, the coil film 24 and its support insulator layer 25 can be formed on the nonmagnetic insulator layer 26 by which flattening was 
carried out. Therefore, since a coil film formation process can be performed on the nonmagnetic insulator layer 26 by which 
flattening was carried out an open circuit of the coil film 24 which is easy to generate when forming the coil film 24 in a field with 
a level difference, a short circuit, etc. are avoidable. 

[0059] As mentioned above, although this invention was explained in full detail with reference to the suitable concrete example, it 
is clear in the gestatt and details for this contractor that various deformation does, without separating from the essence and the 
range of this invention. 
[0060] 

[Effect of the Invention] According to this invention, the following effectiveness is acquired as stated above. 

(a) The thin film magnetic head which can be set as a highly precise minute value can be offered, without passing the width of 

recording track of the write-in pole through a dry . etching . process. 
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(b) The thin film magnetic head with the structure which can carry out alignment of the up pole section and the lower pole 
section easily with high degree of accuracy can be offered. 

(c) The manufacture approach suitable for obtaining the thin film magnetic head mentioned above can be offered. 


[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of the thin film magnetic head concerning this invention. 
[Drawing 2] It is the sectional view which met two to 2 line of drawing t . 

[Drawing 3] It is the expansion perspective view of the pole section of the thin film magnetic head shown in drawin g 1 and 
drawin g 2 . 

[Drawing 4] It is the sectional view showing one process of the manufacture approach concerning this invention. 

[Drawing 5] It is the expanded sectional view which met five to 5 line of drawing 4 . 

[Drawing 6] It is the sectional view showing the step after the step shown in drawing 4 and drawing 5 . 

[Drawing 7] It is the expanded sectional view which met seven to 7 line of drawing 6 . 

[Drawing 8] It is the sectional view showing the step after the step shown in drawing 6 and drawing 7 . 

[Drawing 9] It is the expanded sectional view which met nine to 9 line of drawing 8 . 

[Drawing 10] It is the sectional view showing the step after the step shown in drawing 8 and drawing 9 . 

[Drawing 1 1 ] It is the expanded sectional view which met 11 to 1 1 line of drawing 10 . 

[Drawing 12] It is the sectional view showing the step after the step shown in drawing 10 and drawing 1 1 . 

[ Drawin g 13] It is the expanded sectional view which met 1 3 to 13 line of drawin g 12 . 

[Drawing 14] It is the sectional view showing the step after the step shown in drawing 12 and drawing 13 . * 

[Drawing 15] It is the expanded sectional view which met 1 5 to 15 line of d rawing 14 . 

[Drawing 16] It is the sectional view showing the step after the step shown in drawing 14 and drawing 15 . 

[Drawing 17] It is the expanded sectional view which met 1 7 to 17 line of drawing 16 . 

[Drawing 18] It is the sectional view showing the step after the step shown in drawing 16 and drawing 17 . 

[Drawing 19] It is the expanded sectional view which met 1 9 to 19 line of drawing 18 . 

[Description of Notations] 

1 Base 

1 0 Air Bearing Side 

2 Write-in Component 

21 Lower Magnetic Film 

21 1 Lower York Section 

212 Lower Pole Section 

22 Up Magnetic Film 

221 Up York Section 

222 Up Pole Section 

23 Gap Film 

24 Coil Rim 

25 Insulator Layer 

26 Nonmagnetic Insulator Layer 

3 MR Reading Component 


[Translation done.] 
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DRAWINGS 


[Drawing 2] 




[Drawing 3] 
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[Drawing 5] 
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[Drawing 7] 


http://vmw4Jpdl.ncipi.gojp/cgi-bin/tran_web_cgLejje 


2005/03/08 


3/5 v 



[Drawing 8] 
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[Drawing 10] 
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[Drawing 12] 



[Dra win g 16] 
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[Drawing 18] 
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[Drawing 19] 

32.(211) 21 




[Translation done.] 


http://www4.ipdl.ncipi.go jp/cgi-bin/tran^web.cgLeije 


2005/03/08 


THIS PAGE BLANK (uspto) 


